International migration is at an all-time high, with the largest numbers migrating to the US, making this an ideal setting to study migrant health. While previous studies have shown that foreign-born individuals in the US tend to be in better health than the native born with regard to several health outcomes, less is known about such advantages in terms of cardiovascular disease and diabetes, which are some of the leading causes of morbidity and mortality worldwide. In this paper, we highlight the main existing resources available for the study of cardiometabolic health among US immigrants that researchers have yet to fully utilize. Despite the limited literature on migration and cardiovascular disease and diabetes, there are several data sources that can be used to better understand the importance of location exposures and of predispositions to these diseases.
Introduction
Cardiovascular disease (CVD) is the leading cause of death worldwide and is projected to remain so through at least 2015 [1] . Type 2 diabetes (T2D) is a leading cause of morbidity as well as a risk factor for CVD. Currently, 246 million people are estimated to have T2D worldwide, and almost 4 million deaths are attributable to diabetes each year [2] .
At the same time, international migration is at an all time high [3] . Over 191 million individuals migrated worldwide in 2005 [3] . Yet, little is known about the patterns of CVD and T2D among migrants. The US receives more immigrants than any other nation [4] : in 2006, 1.2 million migrants entered the US [3] . Over 12% of the US population is currently foreign born [5] , the largest proportion since the early 1900s. As the migrant population continues to increase in size and diversify, researchers have an opportunity to study CVD and T2D among migrants taking advantage of potentially large sample sizes, including in existing datasets. Research on health patterns among immigrants provides critical information for improving health systems. It can also help to explicate the genetic and environmental determinants of disease worldwide by examining the importance of place exposures and variations in predispositions.
The few studies that have examined CVD and T2D among immigrants in the US have found that although immigrants tend to be in better health by most measures, their advantages in terms of CVD and T2D are less consistent [6, 7] . A majority of studies find T2D prevalence to be lower among the foreign-born compared with the native-born population. However, these risks may differ by place of origin between by race and ethnic groups [6] . While foreign-born individuals may share characteristics with others of the same race or ethnicity, they also share important characteristics with each other, including the migration process itself [8] .
Reviews of the literature on cardiometabolic health among foreign-born individuals in the US is multidisciplinary but limited, often reporting inconsistent associations across subpopulations [6] . Research gaps remain to be filled, making it difficult to assess the factors associated with cardiometabolic health among immigrants. This review highlights the main available data sources that can be used to extend our understanding of cardiometabolic health among immigrants. It presents a list of datasets from f Restricted access to specific variables. g A second phase of the study is planned, and eventually data will be publicly available. h Self-reported heart disease, hypertension, high cholesterol are available in the following studies: CHIS, NIS, NHANES, NHIS. i Self-reported diabetes available in the following studies: CHIS, NIS, NHANES, NHIS. multiple disciplines, which offer the advantage of broad, multi-disciplinary data. Many of these resources have not been extensively utilized. Given the growing awareness of the importance of chronic disease, this study demonstrates that several data sources can be used to better understand determinants of cardiometabolic diseases. Focusing on this topic in migrant populations will make it possible both to address the special needs of this population and to develop an understanding of the relative importance of place of residence, duration of exposure to environmental factors, and predispositions to disease incidence.
Methods
With both CVD and T2D at the forefront of concern in the health sciences, it is not surprising that a large number of datasets collect information on cardiometabolic health, including datasets with questions on international migration. Table 1 presents a list of the 23 studies that include variables that can be used to study CVD and T2D in immigrants in the US These are all US-based datasets that collect information on at least one measure of cardiometabolic disease and at least one indicator of international migration. The list was initially created through consultation with experts in relevant fields. We then performed extensive internet-based searches for additional datasets using the column terms listed in Table 1 . The resulting list was checked by the authors and only datasets matching the inclusion criteria were retained. The information was then verified using a combination of reviews of publications and study websites and direct contact with the principle investigator of each study.
Results

Data Sources on Migration.
The most commonly used variables on migration are country of birth, year of immigration, duration of residence in the US, and parent's place of birth. Classifying individuals into foreign or native born provides insights into disease risk beyond the commonly used approach of stratification by race/ethnicity. This is important since race/ethnicity classifications combine foreign-born individuals into categories that may not accurately reflect their heritage or genetic endowments. Country of birth has not been utilized extensively in the literature, and may be a more meaningful way to group migrants, especially in the context of informing clinicians in the host community about specific cardiometabolic disease risks and prevention among immigrants.
Additional variables, such as migration histories, citizenship status, and language use/fluency are relevant to migrant health, but are less often collected in existing data sources, and thus not highlighted in Table 1 . One of the richer US data sources for the study of migration, the New Immigrant Survey, includes several such pieces of additional information on immigrants starting at their acquisition of a Green Card [8] .
Data Sources on Cardiometabolic
Health. There are several risk factors for developing CVD and T2D and several tests are available for diagnosing these. For research purposes, information on these is collected via clinical examination or self-report. In Table 1 , we indicate which data collection mode was used in each dataset.
The most commonly collected cardiometabolic indicators are height and weight. These have the advantage of being noninvasive and can be self-reported. They also allow for the calculation of body mass index (BMI) and subsequent classification of obesity, an important risk factor for CVD and T2D [9] . Self-reported height and weight are subject to bias and several studies confirm that individuals tend to overreport height or underreport weight [10] . However, a previous study showed that foreign-born individuals selfreport height and weight at least as accurately as native-born Americans [11] .
While BMI is a basic and commonly used measure, body fat distribution provides additional insights into disease risk. Therefore, measuring waist circumference (WC) is used to determine excess abdominal obesity, which is associated with an increased risk of diabetes. WC is collected less commonly, since it requires in-person measurements by trained assessors. Still, WC is an especially important measure for Asianorigin individuals, who have higher levels of abdominal adiposity even at normal BMIs [12] . More precise tests of body fat and body fat distribution tests require specialized equipment and thus are expensive and difficult to include in larger-scale studies. Table 1 shows that 12 studies measured WC and five measured total body fat percentage.
Two major risk factors associated with CVD are high blood pressure and high cholesterol, including elevated lowdensity lipoprotein (LDL). Sixteen studies measured blood pressure, a noninvasive measurement. Lipids, including total cholesterol, LDL, high-density lipoprotein (HDL), and triglycerides, can only be measured via blood samples, making them complicated and expensive measures for use in large-scale surveys. Thirteen studies measured total cholesterol.
Assessment of T2D risk factors is important for prevention of T2D, CVD, and associated comorbidities. Adults with diabetes have a two-to fourfold higher risk of CVD compared with those without diabetes [13, 14] . Diabetes risk can be clinically screened for easily using a fasting plasma glucose test assessed with a finger prick. A more sensitive test for diagnosing diabetes is the oral glucose tolerance test. However, this test is more expensive, time consuming, and invasive [15] . Fasting insulin can provide a measure of insulin resistance, a cardiometabolic condition associated with increased risk of developing diabetes [16] . Glycosylated hemoglobin (HBA1c) measures average blood glucose levels over the past 2-3 months and is most helpful when assessing diabetes management [17] . Fifteen of the studies collected one or more of these measures.
Because clinical exams can be expensive, a common alternative is to ask respondents if they have ever been diagnosed with diabetes or CVD. Although there may be biases in reporting, self-reports of hypertension, high cholesterol [18] , and diabetes [19, 20] are fairly accurate in population-based studies. As shown in Table 1 , 5 studies collect self-reported information on these conditions. Age is an important correlate of cardiometabolic diseases. The majority of the studies in Table 1 focus on adults. However, nine of the studies include subjects under 18 years of age and three of the studies specifically focus on children and adolescents. Over 20% of all children in the US are immigrants or children of immigrants [21, 22] , and may be exposed to stresses related to migration, including acculturative stress, intergenerational conflict, and discrimination and racism [23] , stresses that may increase risks of developing CVD and diabetes later in life [8] .
Conclusions
The aim of this narrative review was to provide a list of the main available datasets that can be used by researchers interested in the study of migration and cardiometabolic risk. The studies have some limitations. Seven of the studies are cross-sectional, offering a snapshot of health at one point in time and thus not allowing causal analysis. Results from cross-sectional data suggest that immigrants tend to weigh less upon arriving to the US compared with native-born Americans [6] , but increases in both weight and obesity have been observed as duration of residence increases, specifically after living in the US for at least 10 years [24] [25] [26] . Additionally, studies have found that the relationship between duration of residence and overweight/obesity varied by age at arrival, such that younger immigrants were more likely to experience overweight and obesity after living in the US compared to migrants who arrived at older ages [27] . Longitudinal data following migrants from as soon as possible after arrival for at least 5 to 10 years, with repeated data collection, preferably annually, would provide information on when behavioral and biological changes take place. In addition to simple biological measures, like BMI, information on lifestyle, including indicators of acculturation, would provide information on behavioral changes and how these changes may relate to changes in disease risks. Several longitudinal studies already exist, as shown in Table 1 , but these studies do not provide sufficient information on the migration and acculturation process or sufficient information on health status during the migration and acculturation process. Longitudinal studies that identify migrants prior to migration would allow baseline assessment of demographics, weight, and lifestyle behaviors (i.e., diet and physical activity). If changes in behavior can be anticipated, interventions can be designed and implemented before detrimental behavior changes are adopted. Another limitation is that thirteen studies focus on nonrepresentative 8 ISRN Public Health populations, meaning that it is not known to what extent they are generalizable.
Despite these limitations, 23 datasets already exist that can be used to explore CVD and T2D in immigrant population of the US To date, few studies explored CVD and T2D in immigrant populations [6] . This is a topic that will be of great interest, as the prevalence of cardiometabolic diseases in immigrant populations and differences in risks between people of different backgrounds are important from both epidemiologic and policy perspectives. There is preliminary evidence that immigrants have different risks of developing CVD and T2D compared with native-born individuals. These differences, and the reasons for these differences, are not well understood. While there are extensive studies on the heterogeneity in these diseases by race/ethnicity in the US, these categories do not capture the dynamics of migration and its additional influence on disease risk [7] .
Collectively, the available datasets provide information on migration and cardiometabolic risk factors for most age groups and most racial-ethnic groups. Combining data from the datasets we identified here, or even from comparable studies in other countries, may offer additional opportunities to study genetic and environmental factors and interactions in health [28] . Furthermore, existing datasets serve as a starting point in developing more sophisticated or appropriate measures of migration and disease and in designing new studies in the US and other countries that also have large immigrant populations.
